A 48-year-old woman presented with severe bilateral leg pain, urinary incontinence, and paraparesis following vertebroplasty in another hospital 15 days earlier. Computed tomography and magnetic resonance imaging showed blocks of epidural and intradural cement from T12 to L1 with neurological compression. She underwent corpectomy of L1 and removal of extradural cement, followed by anterior reconstruction with an expandable cage and dual rodscrew construct (Kaneda system). Postoperatively, the patient had minimal improvement in leg pain and neurological deficit. Computed tomographic myelography was therefore performed and revealed complete blockage, which is suspected to be due to intradural cement leakage. The patient underwent posterior durotomy and removal of the cement. Postoperatively, the patient reported immediate pain relief. Her neurological status gradually improved over months. At the 2-year follow-up, the patient was able to walk with support and to perform activities of Epidural and intradural cement leakage following percutaneous vertebroplasty: a case report 
introduction
Vertebral compression fractures secondary to osteoporosis occur in up to 20% of patients aged >50 years. 1 Vertebroplasty enables fracture stabilisation and pain relief. 2, 3 Cement leakage is its main complication, 4, 5 but intradural cement leakage is rare. [6] [7] [8] Surgical decompression enables immediate neurological improvement. 8 We report a case of epidural and intradural cement leakage following percutaneous vertebroplasty.
case report
In November 2010, a 48-year-old woman was referred to our hospital with unresolved severe bilateral leg pain, urinary incontinence, and paraparesis (grade 1 power in the right lower limb and grade 2 in the left) following vertebroplasty for an osteoporotic compression fracture of L1 in another hospital. The patient had already undergone a laminectomy of T12 and L1 for intracanal cement leakage in that hospital, but her condition did not improve and she was transferred to our hospital after 15 days.
Computed tomography and magnetic resonance imaging showed intracanalicular cement leakage from T12 to L1 (Fig. 1) . Corpectomy of L1 was performed through an anterolateral thoracolumbar approach. The cement in the epidural space was removed (Fig. 2) , and the dural sac decompressed. The anterior column was reconstructed using an expandable cage and dual rod system (the Kaneda system). Postoperatively, the patient had minimal improvement in leg pain and neurological deficit. Computed tomographic myelography was therefore performed and revealed a complete block, which was suspected to be due to intradural cement leakage (Fig. 3) . The patient underwent durotomy through a posterior approach, and a block of intradural cement (4x1 cm) was removed (Fig. 4) . The patient had immediate pain relief on the leg and back but minimal neurologic improvement.
Postoperatively, vigorous physiotherapy was started. At the 2-month follow-up, the patient had 25% neurologic improvement in her lower limbs. At the 2-year follow-up, she had grade 3 power in the right lower limb and grade 4 power in the left, and improvement in her urinary continence. She was able to walk with support and carried out her activities of daily living.
discussion
Vertebral compression fractures are common in osteoporotic patients. 9 Small cement leaks following vertebroplasty are inconsequential, 10 but large leaks may cause local or radicular pain, neurologic complications, and pulmonary embolisation. Pain may exacerbate when the cement leaks into adjacent tissues or veins. 10 Typically, cement leakage occurs through the basivertebral plexus into the anterior internal venous plexus, which leads to accumulation of cement within the spinal canal. 11 Immediate surgical decompression and removal of cement is necessary. 12 Cement leakage into the spinal canal, neural foramina, and disc space may occur following 11 to 73% of vertebroplasty procedures. 8 Only 3 cases of intradural cement leakage have been reported. [6] [7] [8] Differentiating whether the cement is intradural or epidural is difficult. In our patient, leg pain and neurological deficit did not improve after removal of the epidural cement and anterior decompression and stabilisation. Thus, the cement was suspected to be intradural. Computed tomographic myelography was consistent with its presence, and its removal resulted in immediate pain relief and neurologic improvement. Immediately after the complication occurs, computed tomography should be carried out, as it can give a clear picture as to the site and amount of cement leakage. 13 Computed tomographic myelography is useful to detect intradural cement leakage; intra-operative fluoroscopy cannot provide a true picture. Intra-operative computed tomography should be performed to confirm removal of all cements. Good-quality image monitoring and clear visualisation of the cement can help prevent this complication. 6, 14 Adherence to guidelines is the key to avoiding such complications. Injection of contrast medium is suggested before injecting cement in an attempt to predict leakage. However, the use of contrast medium is considered not useful, as it has different viscosity and flow pattern from cement. 15 Injection of the cement should be stopped once it leaks out of the vertebral body or fills the peri-vertebral veins and approaches the posterior cortical wall. 16 Cement extravasation through the vertebral venous system can be predicted, particularly with increased pressure and fluidity of the cement. 17 Injection of the cement should be at a consistent pressure that minimises filling pressures and prevents leakage. 16 Posterior or medial wall perforation and dural penetration during insertion of the needle through the pedicle may cause intradural cement leakage. 7 In our patient, occurrence of both intradural and epidural cement leakage was possible only if the needle breached the dura during insertion. The use of a side-opening canula rather than a front-opening canula is recommended to prevent extravasation of cement, as the cement is injected more medially toward the centre of the vertebral body. 18 The use of a smaller diameter needle requires more injection pressure or lower viscosity cement, and thus increases the risk of leakage. Large calibre trocar needles require less pressure to inject the same amount of cement with the same viscosity. The needle tip should not cross the medial border of the pedicle (on the anteroposterior view) before crossing the posterior cortex of the vertebral body (on the lateral view). 6 To increase safety, adequate opacification of bone cement, avoidance of a medial wall breach, the use of biplanar high-intensity fluoroscopy to monitor the injection, intermittent release of pressure during injection, and cessation of injection once the cement reaches the posterior one third of vertebral body are suggested. 19 Before vertebroplasty, conservative treatment (2 to 6 weeks of medication, rest, bracing) should be attempted. 20, 21 Vertebroplasty should be avoided in younger patients, as the procedure prevents the fracture from uniting by itself.
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